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Description

[Technical Field]

[0001] The disclosure relates to a wireless communication system and a base station performing a non-time critical
operation and communication methods thereof.

[Background Art]

[0002] To meet the demand for wireless data traffic having increased since deployment of 4G communication systems,
efforts have been made to develop an improved 5G or pre-5G communication system. Therefore, the 5G or pre-5G
communication system is also called a ‘Beyond 4G Network’ or a ‘Post LTE System’.
[0003] The 5G communication system is considered to be implemented in higher frequency (mmWave) bands, e.g.,
60 GHz bands, so as to accomplish higher data rates. To decrease propagation loss of the radio waves and increase
the transmission distance, the beamforming, massive multiple-input multiple-output (MIMO), full dimensional MIMO (FD-
MIMO), array antenna, an analog beam forming, large scale antenna techniques are discussed in 5G communication
systems.
[0004] In addition, in 5G communication systems, development for system network improvement is under way based
on advanced small cells, cloud radio access networks (RANs), ultra-dense networks, device-to-device (D2D) commu-
nication, wireless backhaul, moving network, cooperative communication, Coordinated Multi-Points (CoMP), reception-
end interference cancellation and the like.
[0005] In the 5G system, Hybrid FSK and QAM Modulation (FQAM) and sliding window superposition coding (SWSC)
as an advanced coding modulation (ACM), and filter bank multi carrier (FBMC), non-orthogonal multiple access (NOMA),
and sparse code multiple access (SCMA) as an advanced access technology have been developed.
[0006] In a 5G communication system, there is a need to solve a problem which may occur in a non-time critical
processing structure.
[0007] WO 2009/116788 A1 discloses a method of transmitting data that is performed by detecting a triggering of a
first event, further detecting a triggering of a second event until a third event occurs, and performing a first action if the
triggering of the second event is not detected, wherein the first action is based on the detected first event.
[0008] The publication "Discussion on fast centralized retransmission of lost RLC PDUs during inter-DU handover"
(3GPP document R3-171022) provides an analysis on the performance of lost RLC PDUs recovery for both option2 and
option3-1 in the intra-CU inter-DU handover procedure.

[Disclosure of Invention]

[Technical Problem]

[0009] Due to such a need, the disclosure proposes a method of solving a problem which may occur in a non-time
critical processing structure in a 5G communication system.

[Solution to Problem

[0010] According to the disclosure, a method performed by a base station in a wireless communication system is
provided as defined in the appended claims.
[0011] Furthermore, according to an embodiment of the disclosure, a base station in a wireless communication system
is provided as defined in the appended claims.
[0012] According to an embodiment of the disclosure, a method performed by a terminal in a wireless communication
system is provided as defined in the appended claims.
[0013] Furthermore, according to an embodiment of the disclosure, a wireless communication system is provided as
defined in the appended claims.

[Advantageous Effects of Invention]

[0014] According to an embodiment of the disclosure, efficiency of an air resource use can be improved because a
base station in a 5G communication system does not perform unnecessary retransmission.
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[Brief Description of Drawings]

[0015]

FIG. 1 is a diagram illustrating an example in which in a common communication system, packets are transmitted
between a sender and a receiver and status reports for packets are received between them.
FIG. 2 is a diagram illustrating the structure of a first base station and a second base station included in a base station.
FIG. 3 is a flowchart illustrating a problem which may occur if a poll bit has been set.
FIG. 4 is a sequence diagram illustrating a communication method of a base station and a terminal if a polling period,
that is, the transmission period of a poll bit, has been configured according to an example of the disclosure.
FIGS. 5A and 5B are diagrams illustrating a method of transmitting an RLC PDU including a poll bit in a set polling
period.
FIG. 6 is a diagram describing a GTP-U private extension.
FIG. 7 is a diagram describing a method of measuring the RTT of a fronthaul.
FIGS. 8 and 9 are flowcharts illustrating a communication method of a base station according to various examples
of the disclosure.
FIG. 10 is a block diagram illustrating elements of a base station according to an example of the disclosure.
FIG. 11 is a block diagram illustrating elements of a terminal according to an example of the disclosure.

[Mode for the Invention]

[0016] Hereinafter, examples of the disclosure are described in detail with reference to the accompanying drawings.
[0017] In this specification, in describing the examples a description of contents that are well known in the art to which
the disclosure pertains and not directly related to the disclosure is omitted in order to make the scope of the disclosure
clearer.
[0018] For the same reason, in the accompanying drawings, some elements are enlarged, omitted or depicted sche-
matically. Furthermore, the size of each element does not accurately reflect its real size. In the drawings, the same or
similar elements are assigned the same reference numerals.
[0019] The merits and characteristics of the disclosure and a method for achieving the merits and characteristics will
become more apparent from the examples described in detail in conjunction with the accompanying drawings. However,
the disclosure is not limited to the disclosed examples but may be implemented in various different ways. The examples
are provided to only complete the disclosure of the disclosure and to allow those skilled in the art to understand the
category of the disclosure. The disclosure is defined by the category of the claims. The same reference numerals will
be used to refer to the same or similar elements throughout the drawings.
[0020] In this case, it will be understood that each of the blocks of the flowchart drawings and combinations of the
blocks in the flowchart drawings can be executed by computer program instructions. These computer program instructions
may be mounted on the processor of a general purpose computer, a special purpose computer or other programmable
data processing apparatus, so that the instructions executed by the processor of the computer or other programmable
data processing apparatus create means for executing the functions specified in the flowchart block(s). These computer
program instructions may also be stored in computer-usable or computer-readable memory that can direct a computer
or other programmable data processing equipment to function in a particular manner, such that the instructions stored
in the computer-usable or computer-readable memory produce an article of manufacture including instruction means
that implement the function specified in the flowchart block(s). The computer program instructions may also be loaded
on a computer or other programmable data processing apparatus to cause a series of operational steps to be performed
on the computer or other programmable apparatus to produce a computer-executed process, so that the instructions
performing the computer or other programmable apparatus may provide steps for executing the functions described in
the flowchart block(s).
[0021] Furthermore, each block of the flowchart drawings may represent a portion of a module, a segment or code,
which includes one or more executable instructions for implementing a specified logical function(s). It should also be
noted that in some alternative implementations, the functions noted in the blocks may be performed out of order. For
example, two blocks shown in succession may in fact be executed substantially concurrently or the blocks may sometimes
be executed in the reverse order, depending upon the functionality involved.
[0022] In this case, the term "unit", as used in the present example means software or a hardware component, such
as a field programmable gate array (FPGA) or an application-specific integrated circuit (ASIC), and the "unit" performs
specific tasks. The "unit" may advantageously be configured to reside on an addressable storage medium and configured
to operate on one or more processors. Accordingly, the "unit" may include, for example, components, such as software
components, object-oriented software components, class components, and task components, processes, functions,
attributes, procedures, sub-routines, segments of program code, drivers, firmware, microcode, circuitry, data, databases,
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data structures, tables, arrays, and variables. The functionalities provided in the components and "units" may be combined
into fewer components and "units" or may be further separated into additional components and "units." Furthermore,
the components and "units" may be implemented to operate on one or more CPUs within a device or a security multimedia
card.
[0023] In general, a terminal in the disclosure may include a mobile terminal, and may indicate a device that has
subscribed to a mobile communication system and that is provided with services from the mobile communication system.
The mobile terminal may include a smart device, such as a smartphone or a tablet PC. This corresponds to an example,
and the disclosure is not limited thereto.
[0024] FIG. 1 is a diagram illustrating an example in which in a common communication system, packets are transmitted
between a sender 100 and a receiver 110 and status reports for packets are received between them.
[0025] Specifically, in a common communication system such as a long term evolution (LTE) communication system,
a radio link control (RLC) layer may reconfigure a packet data convergence protocol packet data unit (PDCP PDU) in a
proper size and perform an automatic repeat request (ARQ) operation, etc.
[0026] Major functions of the RLC layer may be summarized as follows.

- Data transfer function (Transfer of upper layer PDUs)
- ARQ function (Error Correction through ARQ (only for AM data transfer))
- Concatenation, segmentation and reassembly (Concatenation, segmentation and reassembly of RLC SDUs (only

for UM and AM data transfer))
- Re-segmentation function (Re-segmentation of RLC data PDUs (only for AM data transfer))
- Reordering function (Reordering of RLC data PDUs (only for UM and AM data transfer)
- Duplicate detection function (Duplicate detection (only for UM and AM data transfer))
- Error detection function (Protocol error detection (only for AM data transfer))
- RLC SDU discard function(RLC SDU discard (only for UM and AM data transfer))
- RLC re-establishment function (RLC re-establishment)

[0027] The RLC layer may operate by transmission time interval (TTI) based scheduling. In this case, the TTI may be
1 ms. The RLC layer may calculate a buffer occupancy (BO) every TTI, may receive scheduling information from a lower
layer, and may generate an RLC PDU.
[0028] When the RLC PDU is transmitted, the RLC layer may receive a status report from a receiver using a poll bit
within an RLC header. The poll bit is for indicating the transmission of information for whether the reception of a packet
is successful. Accordingly, the receiver may transmit the status report, including acknowledgement (ACK) and negative
acknowledgement (NACK) information for the RLC PDU transmitted by the RLC layer, based on the poll bit. In this case,
the RLC layer may guarantee transmission in an RLC interval by performing retransmission on the RLC PDU indicated
as NACK in the received status report.
[0029] In this case, examples of a condition in which the RLC layer includes the poll bit in the RLC header are as follows.

- if RLC PDUs corresponding to a set number of poll PDUs have been transmitted
- if RLC PDUs corresponding to a set size of poll bytes have been transmitted
- if there is no RLC PDU transmitted
- if a status report for an RLC PDU including a poll bit has not been received

[0030] Accordingly, as illustrated in FIG. 1, when the sender 100 transmits, to the receiver 110, a packet in which a
poll bit has been set (step S120), the receiver 110 transmits a status report for the packet (step S130). The sender 100
is a base station, and the receiver 110 is a terminal. Furthermore, the packet in which the poll bit has been set may be
an RLC PDU. The RLC PDU may be generated in the RLC layer of the base station or may be generated in the RLC
layer of a CU included in the base station.
[0031] The poll bit is for indicating the transmission of information indicating whether the reception of the packet
received from the receiver 110 is successful. Accordingly, when the packet in which the poll bit has been set is received,
the receiver 110 generates a status report indicating whether the reception of at least one packet transmitted by the
sender 100 is successful, and transmits the status report to the sender 100.
[0032] In a 5G communication system, high throughput processing is essential because mobile data traffic is signifi-
cantly increased. The 5G communication system may operate in a shorter TTI than LTE.
[0033] Accordingly, if a 4G RLC structure is assumed, a processing time and development cost may be increased
because more RLC PDUs need to be generated within a scheduling time shorter than that of the existing structure. In
this case, if a part capable of being performed in advance is included in the RLC function, a processing load within a
scheduling time may be reduced.
[0034] Accordingly, in a 5G communication system, a method of dividing the RLC function of a common communication
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system into a non-time critical part capable of being pre-processed and a part operating by scheduling and processing
the parts may be proposed. In this case, a part that belongs to the RLC function and that is non-time critical may operate
in a central unit (CU) having high processing power and capable of resource efficiency through virtualization. An ARQ
function may be basically performed in the part.
[0035] Specifically, as illustrated in FIG. 2, in a 5G communication system, a base station 200 includes a CU 210 and
a distributed unit (DU) 220. Each of the units (CU and DU) may perform an operation of the base station. Furthermore,
in the following examples, each of the units are mentioned as an independent base station. In particular, the CU 210 is
denoted as a first base station, and the DU 220 is denoted as a second base station.
[0036] However, in one example, the constructions of the CU 210 and the DU 220 may be differently configured. More
specifically, the radio-related layer of the DU may be separated and configured as another node. Furthermore, the
characteristic of the disclosure may be applied to another modified configuration.
[0037] Furthermore, the CU may also include another layer, and some layers may be omitted from the CU. As illustrated
in FIG. 2, the CU includes a radio resource control (RRC) layer 211, a PDCP layer 212 and an RLC layer 213. If a CU
transmits and receives signals to and from a node that performs operations related to a PDCP layer and an RLC layer
and performs an operation of a MAC layer, an example related to the CU 210 of the disclosure may be applied to the CU.
[0038] Furthermore, the DU 220 may also include another layer, and some layers may be omitted from the DU. As
illustrated in FIG. 2, if a DU transmits and receives signals to and from a node that performs operations related to the
functions of a medium access control (MAC) layer 221, a physical (PHY) layer 222 and a radio frequency (RF) 223 and
performs an operation of an RLC layer, an embodiment related to the DU 220 of the disclosure may be applied to the DU.
[0039] According to the base station 200 of FIG. 2, the CU 210 of the disclosure may transmit, to the DU 220, a
processed RLC PDU via the PDCP layer and the RLC layer. Furthermore, the DU 220 may perform the functions of the
MAC and PHY layers and an RF function on the RLC PDU received from the CU 210. The DU 220 may transmit the
RLC PDU received from the CU 210 to a terminal.
[0040] Furthermore, in a device aspect, nodes to which the example may be applied may be called a CU or a DU.
[0041] An interface between the CU 210 and the DU 220 may be referred to as a fronthaul so that it can be compared
to the backhaul concept of a core network (CN). The fronthaul may be a non-ideal network, such as an Internet protocol
network. In this case, an RLC operation for an ARQ is inevitably influenced by the fronthaul, that is, an interface between
the CU and the DU.
[0042] For example, if congestion occurs between the CU and the DU, an ARQ operation is slowly performed because
latency for RLC PDU transmission and status report reception is increased.
[0043] Accordingly, the disclosure proposes a method of solving a problem which may occur in the non-time critical
RLC processing structure of a 5G communication system having a structure different from that of a common communi-
cation system, such as LTE.
[0044] As described above, when an ARQ for a downlink packet is driven, the RLC layer of a common communication
system may retransmit the packet based on a set number of poll PDUs and a set size of poll bytes.
[0045] According to the contents, FIG. 3 is a flowchart illustrating a problem which may occur if a poll bit has been
set. According to one example, FIG. 3 illustrates a case where the number of poll PDUs has been set to 4.
[0046] First, at step S320, a sender 300, such as a base station, may transmit, to a receiver 310, such as a terminal,
a packet in which a poll bit has not been set. The poll bit may be set in the header of RLC. For example, if the packet is
a packet to request a status report from the terminal, the sender 300 may set the poll bit in the RLC header and transmit
the packet. If the sender does not request a status report from the terminal, it may not set a poll bit in the RLC header
and transmit the packet. Alternatively, in the RLC header, the poll bit may set to "0" or "1." Accordingly, if the packet is
a packet to request a status report from the terminal, the sender 300 may set the poll bit to "0" or "1" in the RLC header.
If the sender does not request a status report from the terminal, it may set the poll bit to "1" or "0" (opposite to the case
where the status report is requested) in the RLC header. However, this is merely an example, and the poll bit may be
set in various ways so that the terminal can identify whether a corresponding packet is a packet in which a status report
will be transmitted.
[0047] FIG. 3 illustrates an example in which the number of poll PDUs has been set to 4. Accordingly, if the sender
300 no longer transmits a packet after transmitting, to the receiver 310, three packets in which a poll bit has not been
set or which include a poll bit configured so that a status report is not reported through step S320 to step S340, this
corresponds to a case where an additional packet is not present. Accordingly, at step S350, the receiver 310 does not
transmit a status report for a packet.
[0048] The case where the sender 300 no longer transmits a packet after transmitting the three packets may be a
case where an IP packet is no longer received from a core network. For example, when an IP packet is received from
a core network, the sender 300 may generate a packet based on the received IP packet and transmit the generated
packet to the receiver 310.
[0049] Accordingly, in a non-time critical structure, if the continuous reception of a downlink IP packet from a core
network is not present, a problem with a retransmission operation may occur. In the example of FIG. 3, the sender 300
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cannot receive feedback information for the packets transmitted at step S320 to S340, for example, ACK/NACK infor-
mation.
[0050] In order to overcome a problem which may occur in an example such as FIG. 3, the disclosure proposes a
periodic timer based polling function.
[0051] Specifically, FIG. 4 is a sequence diagram illustrating a communication method of a base station and a terminal
if a polling period, that is, the transmission period of a poll bit, has been configured according to an example of the
disclosure.
The poll bit is for indicating the transmission of information for whether the reception of a packet is successful, and may
be included in the header of the packet. For example, the poll bit may be set in the header as a size of 1 bit.
[0052] FIG. 4 illustrates a case where a polling period, that is, the transmission period of a poll bit indicating whether
to retransmit a packet, has been set to 4 according to an example of the disclosure. The polling period may be a unit of
tens or hundreds depending on an RTT situation of a CU or a DU.
[0053] At step S420, a sender 400, such as a base station, may transmit a packet in which a poll bit has not been set.
If a set polling period is not reached even at step S430 and step S440, the sender 400 may transmit a packet in which
a poll bit has not been set.
[0054] At step S450, although a packet to be transmitted is not present, when a set polling period is reached, the
sender 400 may transmit a packet in which a poll bit has been set. For example, when a set polling period is reached,
the sender 400 may generate a packet in which a poll bit has been set regardless of the number of transmitted packets,
and may transmit the packet to a receiver 410. The sender 400 may transmit, to the receiver 410, a packet including a
poll bit every set polling period regardless of the size (bytes) of transmitted packet in addition to the number of transmitted
packets. In this case, the packet may be an RLC PDU generated in the RLC layer of the sender 400.
[0055] The packet in which the poll bit has been set may be a packet generated to include a header in which the poll
bit has been set using a packet finally transmitted before the set polling period is reached. Specifically, the packet may
be a packet in which the poll bit has been set in the header of the packet using the payload of a finally transmitted packet.
Alternatively, the packet may be a dummy packet. This is merely an example, and the packet has only to include a
header in which a poll bit has been set regardless of the contents of a payload.
[0056] At step S460, the receiver 410 may transmit a status report for the received packet. Specifically, the receiver
410 may transmit a status report message indicating whether the reception of at least one packet transmitted by the
sender 400 is successful. For example, the receiver 410 may transmit, to the sender 400, a status PDU including a
status report.
[0057] In the example illustrated in FIG. 4, the receiver 410 may generate a status report message indicating whether
the reception of the transmitted packets is successful through step S420 to step S450, and may transmit the message
to the sender 400.
[0058] Although not illustrated in FIG. 4, the sender 400 that has received the status report may perform retransmission
on a packet indicated as NACK by the receiver 410.
[0059] According to an example, such as that described above, when a service provider or an operator continuously
attempts to provide service that does not generate traffic, it can guarantee the transmission and reception of packets in
an RAN interval using periodic polling.
[0060] A method of transmitting an RLC PDU including a poll bit based on a polling period set by an operator is
described specifically with reference to FIG. 5A.
[0061] Specifically, a sender may be configured with the number or size of pollings and a polling period, that is, the
transmission conditions of a poll bit indicating whether to retransmit a packet. For example, the sender may be configured
with the polling conditions by an operator.
[0062] If a polling condition does not comply with the configured polling conditions, the RLC layer of a sender may
generate an RLC PDU in which a poll bit has not been set by processing an IP packet received from a core network.
For example, the poll bit may be included in an RLC header included in the RLC PDU. In this case, the RLC layer may
empty an RLC header part indicative of a poll bit indicating whether to perform retransmission or may indicate the poll
bit in an RLC header part using a given bit, such as "0" indicating that retransmission is not requested.
[0063] As illustrated in FIG. 5A, although the reception of packets having sequence numbers (SNs) of 2 and 3 is
omitted, the RLC layer of a sender cannot receive a status report, including ACK or NACK information, from a terminal
because the polling conditions are not satisfied.
[0064] In contrast, the RLC layer of the sender processes an IP packet received from a core network and transmits
an RLC PDU from SNs 0 to 4. When a set polling period is received, the RLC layer may generate and retransmit the
RLC PDU of the SN 4 in which a poll bit has been set regardless of the number of transmitted packets or the size of the
transmitted packet.
[0065] For example, the RLC layer of a sender may set a poll bit to 0 in the header of the RLC PDU of each of SNs
0 to 3. Furthermore, the RLC layer may set a poll bit to 1 in the header of the RLC PDU of an SN 4.
[0066] The RLC layer of a receiver that has received the RLC PDU of the SN 4 in which the poll bit has been set to 1
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may generate a status report including ACK/NACK information for the RLC PDUs of the SNs 0 to 4. Furthermore, the
RLC layer of the receiver may transmit the status report to the sender.
[0067] If the RLC PDU of the SN 3 has been generated and the polling period has been reached, but an IP packet
received from a core network is not present, the RLC layer may generate a dummy PDU. For example, a poll bit has
been set to 1 in the header of the RLC PDU of an SN 4, but a payload may be generated as a dummy payload.
[0068] Alternatively, the RLC layer may generate the RLC PDU of an SN 4 in which a poll bit has been set using the
RLC PDU of the SN 3. For example, a poll bit may be set to 1 in the header of the RLC PDU of an SN 4, and the payload
of the RLC PDU of the SN 3 may be used as a payload.
[0069] According to another example of the disclosure, RLC may be present in a DU not a CU. Conditions on which
RLC sets a polling bit may include a "case where an RLC PDU to be transmitted is not present." In a 5G communication
system, a TTI is reduced to 1/4 or 1/5 compared to the existing LTE system, and thus a case where throughput is low
may comply with the conditions. In this case, an RLC sender adds a polling bit to an RLC PDU for which ACK has not
been received and performs retransmission. The retransmission may excessively consume air resources because it is
an unnecessary operation. Accordingly, an operator may adjust retransmission timing based on a network situation by
applying a polling period proposed in the disclosure. RLC may not perform retransmission before the polling period is
reached.
[0070] If a base station includes a first base station and a second base station as described above, there is a need
for a method by which the first base station and the second base station are not influenced by a non-ideal fronthaul
therebetween. Hereinafter, the first base station is referred to as a CU, and the second base station is referred to as a DU.
[0071] In a common communication system, an RLC parameter has been calculated based on an HARQ RTT between
a base station (DU) and a terminal. The DU of the common communication system may include RLC and MAC. However,
according to an example of the disclosure, if an ARQ is performed in the CU, not an HARQ RTT, but transmission delay
between the CU and DU may influence RLC Parameter setting.
[0072] Accordingly, the disclosure proposes a dynamic RLC Parameter setting scheme based on a GTP-U Path
Management scheme in a CU and DU, such as that illustrated in FIG. 6. For example, the GTP-U Path Management
scheme relates to a dynamic setting scheme for a polling timer parameter for periodic timer based polling, such as that
described above.
[0073] For example, the scheme described based on FIG. 6 may be a scheme for calculating the RTT of a network
between a CU and a DU using a sender Tx timestamp, a reflector Rx timestamp and a reflector Tx timestamp in a GTP
echo message. Accordingly, this calculation may be the same as a common RTT calculation equation. In this case, the
disclosure may be extended to GTP path management and may periodically calculate an RTT.
[0074] Specifically, if a transmission delay between a CU and a DU increases, a polling period for an RLC layer needs
to be increased. Furthermore, if the transmission delay is reduced, the polling period also needs to be reduced. If a
polling period is reduced without considering a transmission delay between a CU and a DU, a terminal may generate a
status PDU before an RLC PDU is reached. Accordingly, the unnecessary retransmission of an RLC PDU may occur,
air resources are wasted because the transmission delay of a CU and DU is increased, and power consumption of a
terminal may be added due to the frequent generation of a status PDU including unnecessary NACK.
[0075] Accordingly, the disclosure proposes a scheme for a CU to periodically measure an RTT between the CU and
a DU and to determine a polling timer parameter used as the reference value of periodic timer based polling based on
the measured RTT.
[0076] Specifically, in FIG. 7, a first base station 710, such as a CU, included in a base station 700 may transmit a
GTP echo request to a second base station 720, such as a DU. The GTP echo request may be received by the Rx
Queue 721 of the DU 720. Furthermore, the Tx Queue 722 of the DU 720 may transmit a GTP echo response to the
CU 710. The CU 710 may set a polling period, that is, the transmission period of a poll bit, based on a delay 723 from
timing in which the Rx Queue 721 of the DU 720 received the GTP echo request to timing in which the Tx Queue 722
transmitted the GTP echo response to the CU 710.
[0077] Furthermore, the protocol manager 715 of the CU 710 may transmit downlink traffic 750, such as an RLC PDU,
to the DU 720 based on the polling period.
[0078] The CU may periodically measure a round trip time (RTT) between the CU and the DU. Furthermore, the CU
may set the polling period, that is, the transmission period of a poll bit, based on the periodically measured RTT. For
example, the CU may set the polling period so that the polling period is increased in proportion to a measured RTT.
[0079] Specifically, as in the following equation, before a call is set up, the CU may determine a polling timer value
based on an SRTT value that is calculated in a cycle of 1 second using an initial setting value calculated based on an
initial RTT value that is first measured.
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[0080] The SRTT may be a smoothed RTT. In this case, a value of the SRTT may be determined by Equation 2.

[0081] In this case, the x is a weight value and may be set based on a change in the delay between a CU and a DU.
For example, the x may be set so that a polling timer is increased in proportion to a delay.
[0082] Accordingly, the CU can counteract latency which may occur between the CU and a DU by dynamically setting
an RLC Parameter.
[0083] In a common ARQ operation such as LTE, a base station has performed retransmission all NACK SNs included
in status PDUs received from a terminal. In this case, if a CU and a DU have a non-ideal interface, unnecessary
retransmission may be requested due to a delay between the CU and the DU. Accordingly, such unnecessary retrans-
mission may be prevented using a method of limiting a maximum number of retransmission PDUs based on a delay
between a CU and a DU. Accordingly, efficiency of the use of air resources can be increased.
[0084] FIG. 8 is a flowchart illustrating a communication method of a base station according to an example of the
disclosure.
[0085] First, at step S800, the base station sets the transmission period of a poll bit indicative of the transmission of
information for whether the reception of a packet is successful. The transmission period may be referred to as a polling
period or a polling timer. The base station may be configured with the transmission period by an operator. If the base
station includes a first base station (CU) and a second base station (DU), the transmission period is set based on a
delay between the CU and the DU. In this case, the CU may set the transmission period.
[0086] At step S810, the base station generates a packet including a poll bit set based on the transmission period.
The packet may be an RLC PDU generated in an RLC layer. Furthermore, the poll bit may be set in an RLC header.
[0087] When the set transmission period is reached regardless of the number of packets or the size of a packet
transmitted to a terminal, the base station may generate a packet in which the poll bit has been set. The packet may be
a packet generated to include a header in which the poll bit has been set using a packet finally transmitted before the
set transmission period is reached.
[0088] At step S820, the base station transmits the generated packet to a terminal.
Furthermore, the terminal that has received the packet in which the poll bit has been set generates a status report
message indicating whether the reception of at least one packet transmitted by the base station is successful, and
transmits the status report message to the base station.
[0089] FIG. 9 is a flowchart illustrating a communication method of a base station according to another example of
the disclosure. In this case, the base station may include a first base station (CU) and a second base station (DU).
[0090] First, at step S900, the CU may identify a polling parameter set in an RB. Furthermore, at step S910, the CU
may measure a delay between the CU and the DU. The CU may calculate the delay by periodically measuring an RTT
between the CU and the DU.
[0091] At step S920, the CU may set a polling timer based on the identified polling parameter and the delay. Alternatively,
the base station may be configured with the polling timer by an operator. In this case, the CU may adjust the polling
timer based on the identified polling parameter and the delay.
[0092] At step S930, an IP packet may be received from a core network. The core network may transmit, to the base
station, a downlink IP packet to be transmitted to a terminal.
[0093] Furthermore, at step S940, the CU may generate a packet in which a poll bit based on the polling timer has
been set by processing the IP packet. Specifically, the CU may generate an RLC PDU by processing the IP packet, and
may transmit the generated RLC PDU to the DU. However, this is merely an example, and an RLC layer may be managed
in the DU and the RLC PDU may be generated in the DU.
[0094] When the RLC PDU is generated, the poll bit may be set based on the polling timer. For example, an RLC PDU
in which a poll bit indicative of the transmission of information for whether the reception of the RLC PDU is successful
has been set may be generated every polling timer.
[0095] Furthermore, at step S950, the generated packet may be transmitted. For example, the CU may transmit the
generated RLC PDU to the terminal through the DU.



EP 3 641 389 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0096] At step S960, the base station may receive, from the terminal, a status report indicating whether the reception
of a received at least one packet is successful. For example, the terminal may generate a status report whenever an
RLC PDU in which a poll bit indicative of the transmission of information for whether the reception of the RLC PDU is
successful has been set is received. Specifically, the terminal may generate a status report, including ACK/NACK
information for an RLC PDU in which a poll bit indicative of the transmission of information for whether the reception of
the RLC PDU is successful has been set and an RLC PDU in which the poll bit has not been set, which has been received
before an RLC PDU in which the poll bit has been set, and may transmit the generated status report to the base station.
[0097] Furthermore, the base station may perform retransmission on an RLC PDU indicated as NACK.
[0098] FIG. 10 is a block diagram illustrating elements of a base station according to an example of the disclosure.
[0099] The base station includes a communicator 1010 and a controller 1020.
[0100] The communicator 1010 is an element for transmitting and receiving signals. In particular, the base station
transmits a packet to a terminal through the communicator 1010, and receives a status report.
[0101] The controller 1020 is an element for generally controlling the base station.
[0102] The controller 1020 sets the transmission period of a poll bit indicative of the transmission of information for
whether the reception of a packet is successful, generates a packet including a poll bit set based on the transmission
period, and controls the communicator 1010 to transmit the generated packet to a terminal.
[0103] Furthermore, the controller 1020 may generate a packet in which a poll bit has been set when the set transmission
period is reached regardless of the number of transmitted packets.
[0104] The packet in which the poll bit has been set may be a packet generated to include a header in which the poll
bit has been set using a packet finally transmitted before the set transmission period is reached.
[0105] Furthermore, the controller 1020 controls the communicator 1010 to receive a status report message, indicating
whether the reception of at least one packet received from the base station is successful, from a terminal that has
received the packet in which the poll bit has been set.
[0106] The base station includes a first base station and a second base station.
Furthermore, if a radio link control packet data unit (RLC PDU) in which the poll bit has been set is generated by the
first base station, the RLC PDU may be transmitted to the terminal through the second base station.
[0107] Furthermore, the controller 1020 identifies a delay between the first base station and the second base station,
and sets the transmission period based on the identified delay. In this case, the controller 1020 may control both the
first base station and the second base station or may be separately included in each of the first base station and the
second base station. If separate controllers are included in the first base station and the second base station, respectively,
the controller of the first base station may identify a delay between the first base station and the second base station.
[0108] The controller 1020 may measure a round trip time (RTT) between the first base station and the second base
station every preset period and set the transmission period in proportion to the measured RTT through the first base
station.
[0109] FIG. 11 is a block diagram illustrating elements of a terminal according to an example of the disclosure. The
terminal includes a communicator 1110 and a controller 1120.
[0110] The terminal transmits and receives signals through the communicator 1110. In particular, the terminal performs
communication with a base station through the communicator 1110.
[0111] The controller 1120 is an element for generally controlling the terminal. In particular, the controller 1120 controls
the communicator 1110 to receive, from a base station, a packet in which a poll bit indicative of the transmission of
information for whether the reception of the packet is successful has been set, generates a status report message
indicating whether the reception of at least one packet received from the base station is successful when the packet in
which the poll bit has been set is received, and controls the communicator 1110 to transmit the generated status report
message to the base station.
[0112] The packet in which the poll bit has been generated may be a packet received every preset transmission period
that is set regardless of the number of packets received from the base station. In this case, the packet may be a packet
generated to include a header in which the poll bit has been set using a packet finally transmitted before the set trans-
mission period is reached.
[0113] The aforementioned elements of the terminal or the base station may be implemented in a software way. The
controller of the terminal or the base station may further include a flash memory or other non-volatile memory. A program
for performing each role of the controller may be stored in such a non-volatile memory.
[0114] Furthermore, the controller of the terminal or the base station may be implemented in a form including a CPU
and a random access memory (RAM). The CPU of the controller may perform a function for copying the programs,
stored in the non-volatile memory, to a RAM and performing functions of the terminal or the base station, such as those
described above, by executing the copied programs.
[0115] The controller is an element responsible for control of the terminal or the base station. The controller has the
same meaning as a central processing unit, a micro processor, a processor, or an operating system, and may be
interchangeably used with them. Furthermore, the controller of the terminal or the base station may be implemented as
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a single system (system-on-a-chip or system on chip (SoC)) along with another function unit, such as a communication
module included in the terminal or the base station.
[0116] The aforementioned control method of the terminal or the base station according to various examples may be
coded in a software form and stored in a non-transitory readable medium. Such a non-transitory readable medium may
be mounted on various devices and used.
[0117] The non-transitory readable medium means a medium which semi-permanently stores data unlike a medium
for storing data for a short time, such as a register, a cache, or a memory, and which is readable by a device. Specifically,
a CD, a DVD, a hard disk, a Blu-ray disk, a USB, a memory card, or a ROM may be the non-transitory readable medium.
[0118] Furthermore, although the preferred examples of the disclosure have been illustrated and described above,
the disclosure is not limited to the above-described specific examples, and a person having ordinary skill in the art to
which the disclosure pertains may modify the disclosure in various ways without departing from the scope of the disclosure
in the claims. Such modified examples should not be individually understood from the scope as defined in the appended
claims.

Claims

1. A method performed by a base station (200) in a wireless communication system, the method comprising:

setting (S800) a transmission period of a poll bit indicative of a transmission of information for whether a reception
of a packet is successful;
generating (S810) a packet comprising the poll bit set based on the transmission period;
transmitting (S820) the generated packet to a terminal; and
receiving, from the terminal, a status report message indicating whether a reception of at least one packet
transmitted by the base station (200) is successful,
wherein the base station (200) comprises a central unit, CU, denoted as a first base station (210) and a distributed
unit, DU, denoted as a second base station (220), and the transmission period is based on a transmission delay
between the first base station (210) and the second base station (220).

2. The method of claim 1,

wherein the transmission period is reached regardless of a number of transmitted packets, and
wherein the packet in which the poll bit has been set is a packet generated to comprise a header in which the
poll bit has been set using a packet finally transmitted prior to the set transmission period being reached.

3. A base station for
a wireless communication system, the base station comprising:

a transceiver (1010); and
a controller (1020) configured to:

set (S800) a transmission period of a poll bit indicative of a transmission of information for whether a
reception of a packet is successful,
generate (S810) a packet comprising the poll bit set based on the transmission period,
transmit (S820), via the transceiver (1010), the generated packet, and
receive, from the terminal via the transceiver (1010), a status report message indicating whether a reception
of at least one packet transmitted by the base station is successful,

wherein the base station comprises a central unit, CU, denoted as a first base station (210) and a distributed
unit, DU, denoted as a second base station (220), and the transmission period is based on a transmission delay
between the first base station (210) and the second base station (220).

4. The base station of claim 3,
wherein the transmission period is reached regardless of a number of transmitted packets.

5. The base station of claim 4,
wherein the packet in which the poll bit has been set is a packet generated to comprise a header in which the poll
bit has been set using a packet finally transmitted prior to the set transmission period being reached.
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6. A method performed by a terminal in a wireless communication system, the method comprising:

receiving (S820), from a base station, a packet in which a poll bit indicative of a transmission of information for
whether a reception of a packet is successful has been set, wherein the packet comprising the poll bit set is
generated based on a transmission period of the poll bit;
generating a status report message indicating whether a reception of at least one packet received from the
base station is successful in case that the packet in which the poll bit has been set is received; and
transmitting the generated status report message to the base station,
wherein the base station comprises a central unit, CU, denoted as a first base station (210) and a distributed
unit, DU, denoted as a second base station (220), and a transmission period is based on a transmission delay
between the first base station (210) and the second base station (220).

7. The method of claim 6,

wherein the transmission period is reached regardless of a number of packets transmitted by the base station, and
wherein the packet in which the poll bit has been set is a packet generated to comprise a header in which the
poll bit has been set using a packet finally transmitted prior to the set transmission period being reached.

8. A wireless communication system comprising a base station according to claim 3 and a terminal, the terminal
comprising:

a transceiver (1110); and
a controller (1120) configured to:

receive (S820), from the base station via the transceiver (1110), a packet in which a poll bit indicative of a
transmission of information for whether a reception of a packet is successful has been set, wherein the
packet comprising the poll bit set is generated based on a transmission period of the poll bit,
generate a status report message indicating whether a reception of at least one packet received from the
base station is successful in case that the packet in which the poll bit has been set is received, and
transmit, via the transceiver (1110), the generated status report message to the base station,

wherein the base station comprises a central unit, CU, denoted as a first base station (210) and a distributed
unit, DU, denoted as a second base station (220), and a transmission period is based on a transmission delay
between the first base station (210) and the second base station (220).

9. The system of claim 8,

wherein the transmission period is reached regardless of a number of packets transmitted by the base station, and
wherein the packet in which the poll bit has been set is a packet generated to comprise a header in which the
poll bit has been set using a packet finally transmitted prior to the set transmission period being reached.

Patentansprüche

1. Ein Verfahren, das von einer Basisstation (200) in einem drahtlosen Kommunikationssystem durchgeführt wird,
wobei das Verfahren umfasst:

Setzen (S800) einer Übertragungsperiode eines Abfragebits, das eine Übertragung von Informationen darüber
anzeigt, ob ein Empfang eines Pakets erfolgreich war;
Erzeugen (S810) eines Pakets mit dem gesetzten Abfragebit basierend auf der Übertragungsperiode;
Übermitteln (S820) des erzeugten Pakets an ein Endgerät; und
Empfangen einer Statusberichtsnachricht vom Endgerät, die anzeigt, ob der Empfang mindestens eines von
der Basisstation (200) übertragenen Pakets erfolgreich war,
wobei die Basisstation (200) eine zentrale Einheit, CU, die als eine erste Basisstation (210) bezeichnet wird,
und eine verteilte Einheit, DU, die als eine zweite Basisstation (220) bezeichnet wird, umfasst, und die Über-
tragungsperiode auf einer Übertragungsverzögerung zwischen der ersten Basisstation (210) und der zweiten
Basisstation (220) basiert.
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2. Das Verfahren nach Anspruch 1,

wobei die Übertragungsperiode unabhängig von der Anzahl der übertragenen Pakete erreicht wird, und
wobei das Paket, in dem das Abfragebit gesetzt wurde, ein Paket ist, das so erzeugt wurde, dass es einen
Header enthält, in dem das Abfragebit unter Verwendung eines Pakets gesetzt wurde, das schließlich vor dem
Erreichen der eingestellten Übertragungsperiode übertragen wurde.

3. Eine Basisstation für ein drahtloses Kommunikationssystem, wobei die Basisstation umfasst:

einen Transceiver (1010); und
einen Controller (1020), der konfiguriert ist zum:

Setzen (S800) einer Übertragungsperiode eines Abfragebits, das eine Übertragung von Informationen
darüber anzeigt, ob der Empfang eines Pakets erfolgreich war,
Erzeugen (S810) eines Pakets, das das auf der Grundlage des Übertragungszeitraums gesetzte Abrufbit
enthält,
Übermitteln (S820) des erzeugten Pakets über den Transceiver (1010) zu, und
Empfange,n vom Endgerät über den Transceiver (1010), einer Statusberichtsnachricht, die anzeigt, ob der
Empfang mindestens eines von der Basisstation gesendeten Pakets erfolgreich war,

wobei die Basisstation eine zentrale Einheit, CU, die als erste Basisstation (210) bezeichnet wird, und eine
verteilte Einheit, DU, die als zweite Basisstation (220) bezeichnet wird, umfasst, und die Übertragungsperiode
auf einer Übertragungsverzögerung zwischen der ersten Basisstation (210) und der zweiten Basisstation (220)
basiert.

4. Die Basisstation nach Anspruch 3,
wobei der Übertragungszeitraum unabhängig von der Anzahl der übertragenen Pakete erreicht wird.

5. Die Basisstation nach Anspruch 4,
wobei das Paket, in dem das Abfragebit gesetzt wurde, ein Paket ist, das so erzeugt wurde, dass es einen Header
enthält, in dem das Abfragebit unter Verwendung eines Pakets gesetzt wurde, das schließlich vor dem Erreichen
der eingestellten Übertragungsperiode übertragen wurde.

6. Ein Verfahren, das von einem Endgerät in einem drahtlosen Kommunikationssystem durchgeführt wird, wobei das
Verfahren Folgendes umfasst:

Empfangen (S820) eines Pakets von einer Basisstation, in dem ein Abfragebit, das eine Übertragung von
Informationen darüber anzeigt, ob ein Empfang eines Pakets erfolgreich ist, gesetzt wurde, wobei das Paket,
das das gesetzte Abfragebit umfasst, basierend auf einer Übertragungsperiode des Abfragebits erzeugt wird;
Erzeugen einer Statusberichtsnachricht, die anzeigt, ob ein Empfang von mindestens einem von der Basisstation
empfangenen Paket erfolgreich ist, falls das Paket, in dem das Abrufbit gesetzt wurde, empfangen wird; und
Übermitteln der erzeugten Statusberichtsmeldung an die Basisstation,
wobei die Basisstation eine zentrale Einheit, CU, die als eine erste Basisstation (210) bezeichnet wird, und eine
verteilte Einheit, DU, die als eine zweite Basisstation (220) bezeichnet wird, umfasst, und eine Übertragungs-
periode auf einer Übertragungsverzögerung zwischen der ersten Basisstation (210) und der zweiten Basisstation
(220) basiert.

7. Das Verfahren nach Anspruch 6,

wobei die Sendeperiode unabhängig von der Anzahl der von der Basisstation gesendeten Pakete erreicht wird,
und
wobei das Paket, in dem das Abfragebit gesetzt wurde, ein Paket ist, das so erzeugt wurde, dass es einen
Header enthält, in dem das Abfragebit unter Verwendung eines Pakets gesetzt wurde, das schließlich vor dem
Erreichen der eingestellten Übertragungsperiode übertragen wurde.

8. Ein drahtloses Kommunikationssystem mit einer Basisstation nach Anspruch 3 und einem Endgerät, wobei das
Endgerät umfasst:
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einen Transceiver (1110); und
einen Controller (1120), der konfiguriert ist zum:

Empfangen (S820), von der Basisstation über den Transceiver (1110), eines Pakets, in dem ein Abfragebit,
das eine Übertragung von Informationen darüber anzeigt, ob ein Empfang eines Pakets erfolgreich ist,
gesetzt wurde, wobei das Paket, das das gesetzte Abfragebit umfasst, basierend auf einer Übertragungs-
periode des Abfragebits erzeugt wird,
Erzeugen einer Statusberichtsnachricht, die anzeigt, ob ein Empfang von mindestens einem von der Ba-
sisstation empfangenen Paket erfolgreich ist, falls das Paket, in dem das Abrufbit gesetzt wurde, empfangen
wurde, und
Sende, über den Transceiver (1110), der erzeugten Statusberichtsmeldung an die Basisstation,

wobei die Basisstation eine zentrale Einheit, CU, die als eine erste Basisstation (210) bezeichnet wird, und eine
verteilte Einheit, DU, die als eine zweite Basisstation (220) bezeichnet wird, umfasst, und eine Übertragungs-
periode auf einer Übertragungsverzögerung zwischen der ersten Basisstation (210) und der zweiten Basisstation
(220) basiert.

9. Das System nach Anspruch 8,

wobei die Sendeperiode unabhängig von der Anzahl der von der Basisstation gesendeten Pakete erreicht wird,
und
wobei das Paket, in dem das Abfragebit gesetzt wurde, ein Paket ist, das so erzeugt wurde, dass es einen
Header enthält, in dem das Abfragebit unter Verwendung eines Pakets gesetzt wurde, das schließlich vor dem
Erreichen der eingestellten Übertragungsperiode übertragen wurde.

Revendications

1. Procédé exécuté par une station de base (200) dans un système de communication sans fil, le procédé comprenant
les étapes consistant à:

régler (S800) une période de transmission d’un bit d’interrogation indiquant une transmission d’informations
pour savoir si une réception d’un paquet est réussie;
génération (S810) d’un paquet comprenant le bit d’invitation à émettre établi sur la base de la période de
transmission;
transmettre (S820) le paquet généré à un terminal; et
recevoir, à partir du terminal, un message de rapport d’état indiquant si une réception d’au moins un paquet
transmis par la station de base (200) est réussie,
dans lequel la station de base (200) comprend une unité centrale, CU, désignée comme une première station
de base (210) et une unité distribuée, DU, désignée comme une seconde station de base (220), et la période
de transmission est basée sur un retard de transmission entre la première station de base (210) et la seconde
station de base (220).

2. Procédé de la revendication 1,

dans lequel la période de transmission est atteinte quel que soit le nombre de paquets transmis, et
dans lequel le paquet dans lequel le bit d’interrogation a été défini est un paquet généré pour comprendre un
en-tête dans lequel le bit d’interrogation a été défini en utilisant un paquet finalement transmis avant que la
période de transmission définie ne soit atteinte.

3. Une station de base pour un système de communication sans fil, la station de base comprenant:

un émetteur-récepteur (1010); et
un contrôleur (1020) configuré pour:

régler (S800) une période de transmission d’un bit d’interrogation indicatif d’une transmission d’informations
pour savoir si une réception d’un paquet est réussie,
générer (S810) un paquet comprenant le bit d’interrogation activé sur la base de la période de transmission,
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transmettre (S820), via l’émetteur-récepteur (1010), le paquet généré, et
recevoir, à partir du terminal via l’émetteur-récepteur (1010), un message de rapport d’état indiquant si une
réception d’au moins un paquet transmis par la station de base est réussie,

dans lequel la station de base comprend une unité centrale, CU, désignée comme une première station de
base (210) et une unité distribuée, DU, désignée comme une seconde station de base (220), et la période de
transmission est basée sur un retard de transmission entre la première station de base (210) et la seconde
station de base (220).

4. Station de base de la revendication 3,
dans lequel la période de transmission est atteinte quel que soit le nombre de paquets transmis.

5. Station de base de la revendication 4,
dans lequel le paquet dans lequel le bit d’interrogation a été défini est un paquet généré pour comprendre un en-
tête dans lequel le bit d’interrogation a été défini en utilisant un paquet finalement transmis avant que la période de
transmission définie ne soit atteinte.

6. Procédé exécuté par un terminal dans un système de communication sans fil, le procédé comprenant:

recevoir (S820), à partir d’une station de base, un paquet dans lequel un bit d’interrogation indiquant une
transmission d’informations pour savoir si une réception d’un paquet est réussie a été activé, dans lequel le
paquet comprenant le bit d’interrogation activé est généré sur la base d’une période de transmission du bit
d’interrogation;
générer un message de rapport d’état indiquant si une réception d’au moins un paquet reçu de la station de
base est réussie dans le cas où le paquet dans lequel le bit d’interrogation a été activé est reçu; et
transmettre le message de rapport d’état généré à la station de base,
dans lequel la station de base comprend une unité centrale, CU, désignée comme une première station de
base (210) et une unité distribuée, DU, désignée comme une seconde station de base (220), et une période
de transmission est basée sur un retard de transmission entre la première station de base (210) et la seconde
station de base (220).

7. Procédé de la revendication 6,

dans lequel la période de transmission est atteinte indépendamment d’un nombre de paquets transmis par la
station de base, et
dans lequel le paquet dans lequel le bit d’interrogation a été défini est un paquet généré pour comprendre un
en-tête dans lequel le bit d’interrogation a été défini en utilisant un paquet finalement transmis avant que la
période de transmission définie ne soit atteinte.

8. Système de communication sans fil comprenant une station de base selon la revendication 3 et un terminal, le
terminal comprenant:

un émetteur-récepteur (1110); et
un contrôleur (1120) configuré pour:

recevoir (S820), à partir de la station de base via l’émetteur-récepteur (1110), un paquet dans lequel un
bit d’interrogation indiquant une transmission d’informations pour savoir si une réception d’un paquet est
réussie a été activé, dans lequel le paquet comprenant le bit d’interrogation activé est généré sur la base
d’une période de transmission du bit d’interrogation,
générer un message de rapport d’état indiquant si une réception d’au moins un paquet reçu de la station
de base est réussie dans le cas où le paquet dans lequel le bit d’interrogation a été activé est reçu, et
transmettre, via l’émetteur-récepteur (1110), le message de rapport d’état généré à la station de base,

dans lequel la station de base comprend une unité centrale, CU, désignée comme une première station de
base (210) et une unité distribuée, DU, désignée comme une seconde station de base (220), et une période
de transmission est basée sur un retard de transmission entre la première station de base (210) et la seconde
station de base (220).
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9. Système de la revendication 8,

dans lequel la période de transmission est atteinte indépendamment d’un nombre de paquets transmis par la
station de base, et
dans lequel le paquet dans lequel le bit d’interrogation a été défini est un paquet généré pour comprendre un
en-tête dans lequel le bit d’interrogation a été défini en utilisant un paquet finalement transmis avant que la
période de transmission définie ne soit atteinte.
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